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TI Biodegradable polyurethanes and manufacture thereof 
IN Hatakeyama, Hyoe; Hirose, Shigeo; Nakamura, Kunio 
PA Kogyo Gijutsuin, Japan. 
SO Jpn. Kokai Tokkyo Koho, 4 pp. 

COD EN : JKXXAF 
DT Patent 
LA Japanese 
IC ICM C08G018-64 

ICS C08G018-36 
CC 35-5 (Chemistry of Synthetic High Polymers) 
FAN.CNT 1 \ 

PATENT NO. KIND DATE APPLICATION NO. DATE 

PI JP 05186556 A2 19930727 JP 1991-33402 19910204 <-- 

PRAI JP 1991-33402 19910204 

AB The title polymers contain vegetable-derived segment from starch or 
derivs . , molasses, polysaccharide agricultural wastes, and hydroxy 
group-contg. vegetable oil products. A soln. obtained by adding 4 g 
polyethylene glycol to 1 g soln. from 1 part corn starch and 1 parts 
polyethylene glycol (mol . wt . 400) was treated with 5 drops dimethyltin 
laurate, 0.2 5 g water, and 0.25 g silicone foaming regulator, then stirred 
with 5 g crude MDI to give a biodegradable foam losing 6.7% wt. in 12 wk 
in soil. 

ST biodegradable polyurethane foam starch; molasses biodegradable 

polyurethane foam; waste polysaccharide biodegradable polyurethane foam; 
; vegetable oil biodegradable polyurethane foam 
IT Urethane polymers, preparation 

RL: IMF (Industrial manufacture) ; PREP (Preparation) 
(manuf . of, biodegradable, cellular) 
IT Molasses 

(polyurethane derivs cellular , biodegradable) 
IT Wastes 

(cooking oil, polyurethane derivs., cellular, biodegradable) 
IT 152390-14-2P 

RL: IMF (Industrial manufacture); PREP (Preparation) 

(manuf. of, cellular, biodegradable) 
RN 152390-14-2P 
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TI Biodegradable polyurethane - contg. segment from (modified) starch, 

treacle, agricultural waste contg. polysaccharide modified vegetable oil 
with hydroxy gp . . 

DC A25 A60 

PA (AGEN) AGENCY OF IND SCI & TECHNOLOGY 
CYC 1 

PI JP 05186556 A 19930727 (199334)* 4p C08G018-64 <-- 

JP 2663390 B2 19971015 (199746) 3p C08G018-64 

ADT JP 05186556 A JP 1991-33402 19910204; JP 2663390 B2 JP 1991-33402 19910204 

FDT JP 2663390 B2 Previous Publ . JP 05186556 

PRAI JP 1991-33402 19910204 

IC ICM C08G018-64 
ICS C08G018-36 

AB JP 05186556 A UPAB : 19931119 

Polyurethane has at least one segment selected from (a) starch or modified 
starch, (b) treacle, (c) agricultural waste materials comprising 
polysaccharides or (d) modified vegetable oil having OH gps . (a) includes 
acetylated corn starch or carboxymethylated potato starch, (c) includes 



orange peel, husk of a soy bean or shell of a peanut; (d) includes 
oxidised vegetable oil or epoxidised vegetable oil. 

The polyurethane is prepd. as follows; (1) the cpd. (a) (b) , (c) or 
(d) is dissolved in organic solvents, (2) polyisocyanate is added and (3) 
polymerisation is carried out. The organic solvent includes THF polyol 
(e.g. polyethyleneglycol) or pref . dioxane . The solvent may contain 
organic polyols e.g. ethylene -glycol , 1, 4-butanediol, 1 , 6-hexanediol , 
trimethylolpropane , glycerine , sorbitol , polyethyleneglycol , 
polyetherpolyol , polycaprolactone, polyester, polybutadiene or 
acrylpolyol . The polyisocyanate includes hexamethylene-diisocyanate , 
isophoronediisocyante or hexamethylenediisocyanate . 

USE /ADVANTAGE - Polyurethane decomposable with micro-organisms is 
obtd. efficiently. 

In an example, 1 pt . wt. of corn starch and 1 pt. wt . of polyethylene 
glycol (400 of molecular wt) were mixed to give the soln. 4g of 
ethylene-glycol was added. 5 drops of Sn-dimethyldodecanoate, 0.25g of 
water and 0.25g of Si foaming agents were mixed. 5g of crude MDI was added 
and agitated. The mixt. was fed into a mould to give the polyurethane 
foam. The foam was buried in soil and kept at 28C. After 3 weeks, the foam 
had decreased from 100 to 97.8%, and after 12 weeks to 93.3 %. 
Dwg. 0/0 
FS CPI 
FA AB 

MC CPI: A03-A; A05-G; A09-A 
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TI BIODEGRADABLE POLYURETHANE AND ITS PRODUCTION 

IN HATAKEYAMA HYOE; HIROSE SHIGEO; NAKAMURA KUNIO 

PA AGENCY OF IND SCIENCE & TECHNOL 

PI JP 05186556 A 19930727 Heisei 

AI JP 1991-33402 (JP03033402 Heisei) 19910204 

PRAI JP 1991-33402 19910204 

SO PATENT ABSTRACTS OF JAPAN (CD-ROM), Unexamined Applications, Vol. 1993 
IC ICM C08G018-64 
ICS C08G018-36 

AB PURPOSE: To solve the problem of disposal of polyurethane by providing a 
biodegradable polyurethane . 

CONSTITUTION: A biodegradable polyurethane containing a segment derived 
from at least one vegetable component selected among (i) starch or a 
modified product thereof, (ii) molasses, (iii) an agricultural 
polysaccharide waste and (iv) a hydroxy -modified vegetable oil. A process 
for producing a biodegradable polyurethane comprising reacting a 
polyisocyanate with an organic solvent solution of at least one vegetable 
component selected among (i) starch or a modified product thereof, (ii) 
molasses, (iii) an agricultural polysaccharide waste and (iv) a 
hydroxy-modif ied vegetable oil. 
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[Bfa] [PURPOSE] 

£##M4<0*K y ^i^^^Srd^ The problem on polyurethane waste processing 

^Vpis-Pl/MM is solved by developing a biodegradable 

• *aai±OlWHSr#ft:i-5o polyurethane. 

[CONSTITUTION] 

(i) X'/v&A/Xlt^CD&fefo, (ii) The biodegradable polyurethane which contains 

$£<^o N (ju^WMZkJ^MM^yo the segment derived from at least 1 type of 

&TJ ? (iV)fitfeifctf>>kBife£'g , W2g plant component chosen from the (i) starch or 

ftflc©«f»A»fcatfjx5^JiC< t its denatured object, the (ii) molasses, (iii) a 

t)— M<Dt$.y}$,ft&%<D± polysaccharide group agricultural waste, and 
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> h &ftM&tf V V (iV) hydroxyl-containing denatured object of the 

^^^o (i) X-AsXAsXteZOW. vegetable oil. 

t£$, (ii)^^-o, (iii)#$riS^ A polyisocyanate is made to react to the 

MMMM^}RU(\y)^^)ify(D7k organic-solvent solution of at least 1 type of 

l^S^W^'Wo^^bjitfti plant component chosen from (i) starch or its 

< t h— MtD^fyjj&ftV) denatured object, the (ii) molasses, a 

^WMMlWW.K~& V -4 y i/T% polysaccharide (iii) group agricultural waste, 

— h £rJxj&£-£5 - t %W$Lb and hydroxyl-containing denatured object of the 

1rZ±ftM&tf Vtuf y<DM (iV) vegetable oil. 

ia^fifeo The manufacturing method of the 

biodegradable polyurethane characterized by 
the above-mentioned. 

[#fF!»3jctf>^IS] [CLAIMS] 



[fit*rf 1 ] [CLAIM 1] 

(i) X-As&AsXlZ^CD^&.ifc^ (ii) A biodegradable polyurethane which contains a 

ir^o, (iii)#M§$S^&g£j&^#i segment derived from at least 1 type of plant 

S.t/(iV)tt^jft(D7K^S'a ; fr^ component chosen from (i) starch or its 

&fc<D*t>frt>Ml£tiZ>'J>t£< t denatured object, (ii) molasses, (iii) 

tt^flt^J^^SjfeO-fe^y polysaccharide group agricultural waste, and 

> , h%l5#i-Z>£. / M%&tf ] )'> (IV) hydroxyl-containing denatured object of 

^9"s 0 vegetable oil. 

[W*if2] [CLAIM 2] 

(i) X*As&A;X\t : £<D£fe.ifc^ (ii) A manufacturing method of the biodegradable 

If <^-o N (iii)##tiI^JIIiJ^^#J . polyurethane, in which a polyisocyanate is 

(iVJte&ift ©*ifc3t-£#& made to react to the organic-solvent solution of 

ttftw^batftiS^ft < t at least 1 type of plant component chosen from 

'h—U<DU^if^ / ^(D^W.^M^ (i) starch or its denatured object, (ii) molasses, 

y -f y v'T^— h £SJ£ (iii) a polysaccharide group agricultural waste, 

£-fr<5 i t %¥?Wl blrZ and (iV) hydroxyl-containing denatured object of 

^U^^yiDl^fe the vegetable oil. 

[fit**l3] [CLAIM 3] 
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RSSftASjKy Mk&tyo*^ The method of Claim 2 wherein this solution 

WaRjS 2 contains a polyol compound. 

[ff#®4] [CLAIM 4] 

Mt The method of Claim 2 wherein this organic 

■&*foX*fo 5 fi^rf 2 <Djffe 0 solvent is a liquid polyol compound. 

[%W<7)BmtemW] [DETAILED DESCRIPTION of the 

INVENTION] 

[0 0 0 1 ] [0001] 

[MM±<DmWxrW\ [INDUSTRIAL APPLICATION] 

^^S^fi^^fttSrW^'S *K y This invention relates to the polyurethane which 

V ^Jk.ll^iDW^.-jj'Mz.Wi has biodegradability, and its manufacturing 

j-%h<DX*hZ> 0 method. 

[0 0 0 2] [0002] 

[&%(D&W!RX$Z<DfflM&] [PRIOR ART and its problems] 

^.th^~X:\Ct£M&fiX ^tci? Jj£ The synthetic macromolecule produced until 

ffi^H 1 ^ ~&< now differs from the naturally occurring 

£ liJifr "9 > § f&(DWi polymers which exist since old times, and since 

^v^x Mz.\i.%^Xfi\z. < it is hard to include in a natural circulation 

^^7 0 7^.^ s> ^ fitted system, a scrap plastic causes deterioration of 

MiM<V£ik & 3 1 # * L^: # ft earth environment and poses a major problem. 

PoISi: /cfoti^o — ^ ^> On the other hand, if plant components, such as 

fft> fii^?ft> "CAa^A/^ cotton, hemp, a timber, a vegetable oil, and this 

©W#Jtt/&£rli,^£titL{i*± starch, are discarded, they will be naturally 
^^•il^WCctoT degraded by microorganisms into soil, and the 

M£ti. WTflRWtfi^jiEUh plant receives as carbon dioxide or a fertilizer 

Lxmmz~&*)&-£tiZ> 0 again. 
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[0 0 0 3] [0003] 

Jf^MUkhfe^ -afifcrii^T-tc^ The present inventors discovered that the 

#fi¥tt ZJjfe&MMM polyurethane of the type which integrated the 

%^<Dt tt^Efe^^r^^f plant component into the molecule was 

^{c^S.^.^A/tz^ ^( 7°^^ y £ degraded by microorganisms the place which is 

yft@k£.y>s\z&^X5!-M& earnest studying the method of providing 

ti%> C £ ^^tb Ltz 0 i <£> J; 5 biodegradability to a synthetic macromolecule. 

ft^yco^^filtt^y The such type biodegradable polyurethane is 

yteft%±< £a biit^ftv> c not known at all conventionally. 

fc$&tyHz.£Z>&.ftfflfetf}) $ V The biodegradable polyurethane by this 

$ 7 -y Vl$iWfa\z.& invention can serve as an effective method for 

&ti&MMM^M$:Mtk~t' : 5 tcbb solving the global environment problems by the 

(OGWiJffek fc "3 1#3 t©t plastic waste. 

[0 0 0 4] [0004] 



[%W<omg\ [PROBLEM to be solved by the Invention] 

•t - T\ ^IPJfi, Then, this invention makes it the task to provide 

*Tt aSBSftaKy fru* V&O? the new polyurethane which has 

^£>i!£ie;#i££rfiHfc1~5 biodegradability, and its manufacturing method. 

[0 0 0 5] [0005] 



[WM*M®:irZ>tz.£><D^m [MEANS to solve the Problem] 

(i) "CA^A/X According to this invention, a biodegradable 

fi-t©2Stt# % (ii)H^o % (Hi) polyurethane is provided which contains a 

#*f^Jftj^Hfe,K.tf(iV)tt[ segment derived from at least 1 type of plant 

tiTftOzkM^ffittftWcfi/^ component chosen from (i) starch or its 

e>®f**i54>ft< 1 1— Mom denatured object, (ii) molasses, (iii) a 

y>l$,'fr&%<D± > h^-aW polysaccharide group agricultural waste, and 

$ ufri/&$k (iV) hydroxyl-containing denatured object of 

Qi&fri&o vegetable oil. 
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[0 0 0 6] [0006] 

#$&f]ft\Z-£tit£^ (i) XAs&AjX According to this invention, a manufacturing 

fi-t©f£t£tts (ii)fe^o, (iii) method of biodegradable polyurethane is 

^WM^^f^^^^}RU(N)W. provided wherein a polyisocyanate is made to 

fcttO^HftX^^&ttftO'Fa* react to the organic-solvent solution of at least 1 

biiffti^^ft < t fe— ftcoM type of plant component chosen from (i) starch 

to&&<O^Wfeffl&W£.tf))'( or its denatured object, (ii) molasses, (iii) 

V v'T-^— hSrSJES^-frS^l £ polysaccharide group agricultural waste, and 

SrW»ti-5^^W*3!Ky £u (iV) hydroxyl-containing denatured object of 

9 ><Dm&%m>mm£tiZ>o vegetable oil. 

[0 0 0 7] [0007] 

^^^l^*5V^Tffifefife^i LT The various starch from which the starch used 

h^7^ nz i as a p | an t component in this invention is 

/h^c, v^^-f^ £ obtained considering corn, wheat, a rice, a 

o^l^^^jj^i LTibti potato, a sweet potato, etc. as a raw material 

&&M^/v&/vfi^lf hti&o are mentioned. 

ifcfc, TX^Ay^ttf^i LTfi, Moreover, as a starch denatured object of this, 

^A^^k/^(D7KM^(D—^\z.R the reaction reagent was made to react to one 

Jt-P:M&Kf&£*&tihCD'T:\ T part of the hydroxy! group in a starch, and an 

1?fVWfc#K ^—*rM\$tos % acetylated substance, an ether compound, the 

As$>*c\/jl ^/Wb^^^^tf h carboxymethylation thing, etc. are mentioned. 

[0 0 0 8] [0008] 

Wfyb\^XfeMW^Zh^><D{& s As a molasses, blackstrap molasses besides 

B&Wfyits&lf htl&o ^#fH refined molasses is mentioned. 

^BkM^iM^St LXits As a polysaccharide group agricultural waste, 

fyfr/v(Dfe, 1&T&Wt^i£ soybean dregs, the skin of a mandarin orange, 

£>ti<5 0 tlios mi^WM a fall student chaff, etc. are mentioned. 

K\t^ Xkr&/v(Di^ In addition, pectin besides a starch etc. is 

^F&iHis £ tL 3 o included by said polysaccharide. 

[0 0 0 9] [0009] 
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ffi^tt^TR^S-a W^tt^i: L After carrying out epoxidation of the vegetable 

T(i, h^O^iUM^coW^} oil containing unsaturated fatty acid besides the 

ift©IMfc4fc©ffil, ^FS&fnJlgJffi®f oxide of vegetable oils, such as a waste oil of 

Sr^t?tt4fcfftSr^jK*^>{t; L/c tempura oil, as a hydroxyl-containing denatured 

fJL ^#^^IS£|1B38&^ Lit object of a vegetable oil, that which ring-opens 

ii&lttc i><D%£ffil£iif btlZ>o or polymerized the epoxy ring is mentioned. 

[0 0 10] [0010] 

y $ \s& buI5 The polyurethane of this invention contains the 

Lfc^^fc^&JfcOir^ 1/ Y segment derived from the above-mentioned 

SraW-f ZhO-ehV, ^(DW. plant component. 

L, r The plant component is dissolved in an organic 

tUci/KlM y^7^- hSr^P solvent, a polyisocyanate is added to this, it 

L, M-aSi^^itS t fc£ o manufactures by carrying out the 

T§^£ti£ 0 ^<7) polymerization reaction. 

7 >( M^mm&ffiZizfe, M In order to obtain the film and resin of a 

^XfiAPfUcJ: V) Jr^£$t#j£ polyurethane, the polymerization product is 

SHfc£*6 0 hardened by a catalyst or heating. 

<5{e:fi % Ji-^fe^t^cizk, Moreover, in order to obtain a foam, water, a 

^JSt^tt^^APX-TSJ^^ii- foaming agent, and a catalyst are made to add 

5o - © «£ 5 &JxJ^7 fefit^ and react to the polymerization product. 

&<£pib;fiT:fci9, tS3fe^*P.O Such a reaction method is learned well 

jfrfeK: J: 19 MM&tl&o conventionally, it implements by the 

conventionally well-known method. 

I 0 0 1 1 ] [0011] 

4 s Ji/T^~ h t ttfi, As a polyisocyanate, those denatured objects 

^H^^^/Ky^f yi/T^— K besides an aliphatic group polyisocyanate, an 

fia^tk^tf y ^ y v'T^— h jo alicyclic group polyisocyanate, and an aromatic 

<£ Tffi^M'&tf y y v'T-^— polyisocyanate are included, 

h coftii. As an aliphatic group polyisocyanate, a 

£tl<5 0 >§H^^^^y^ Vi/T hexamethylene diisocyanate is mentioned, for 

h t LTte, example, as an alicyclic group polyisocyanate, 

f^f l/^v 1 ^ y->T^— an isophorone diisocyanate is mentioned, for 

mfhti, mmm^V4 y^y example. 

T%>— hiLTfi, #I;U£> As an aromatic polyisocyanate, a tolylene 
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y/jxP i/ i^yf y i/T^— bifi^ diisocyanate, a xylylene diisocyanate, a 

tfbti&o ^^^^^y^fV^ diphenylmethane diisocyanate, a polymeric 

V t UTfi, &\z-t£s h diphenylmethane diisocyanate, a 

U uy^yi/T^^h, ^fv' triphenylmethane triisocyanate, a tris 

!J uy^yVT^-h, ^7 (isocyanate phenyl) thio phosphate, etc. are 

en ^ jv y $ y v? >f y->T^^ mentioned, for example. 

K ^!)^!)^^v ; 7x^/M As a polyisocyanate denatured object, a 

yVT^-h, M)7 urethane prepolymer, a hexamethylene 

zn^/M ^ 1/ h y y ->T^— diisocyanate burette, a hexamethylene 

K bV* (^yi/T^—yy diisocyanate, a trimer, an isophorone 

/u) ^^/ft-X^i— h4£#s diisocyanate trimer, etc. are mentioned, for 

*f?)ti5o tflMVS/T*- example. 

f yi/T*— b tra— 

k h y -r— , >r y* . 

[0 0 12] [0012] 

tt*J*5>SrflS#^*5*"«»iK What is sufficient is just to dissolve 

<b LTfi, f h7t Kp77^ tetrahydrofuran and plant components, such as 

^ ^^^rf-y^^flt^^c^^r a dioxane, as an organic solvent in which a 

fiffrf 5 ©"Cfctifi * plant component is dissolved. 

tc y tt^^^Wj^tcW:, Moreover, the solution of a plant component 

— ^{ciffl^btlTV^^y a:— can be made to add-dissolve the polyol 

tvi-^^/K y ^i^x/V^O/K y compound of a polyether group or a polyester 

/Wb£*&^*#P£*5 group generally used conventionally. 

ii^ttSo ^©/i>y^"— /V This polyol compound also reacts with a 

ik&Woh *K VJyi'T^—hb polyisocyanate. 

[0 0 13] [0013] 

^©<t 5 ^^y /Wfc'a^i As such a polyol compound, they are 

LTfi, 0!lx_fi\ ^^u^^y low-molecular-weight polyols, such as an 
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3-/Kv/xf wy^!Jn-/K ethylene glycol, diethylene glycol, 1,4- 

1 , 4 — 79 y^Jr—fr^ 1 , butanediol, 1,6- hexanediol, neopentyl glycol, a 

6 — ^^r-f-yit^r— /K ^^"^ trimethylol propane, glycerol, a triethanolamine, 

y^-)V7 y ^ — A\ MJ^f n and sorbitol, for example.; 

—ju7a/<y^ ^yt!)y, H Polyether polyols, such as polyethyleneglycol, 

V =^9 / —J^T 5; y s y/i-fcTb polypropylene glycol, the polytetra methylene 

— /U^cofg^-^-S/t? y ;P ; glycol, and ethylene oxide / propylene-oxide 

^y^u^y^ y copolymer; 

7u t°uy7 ] J /K ^Ur A polycaprolactone, a poly (beta)- 

F7^f i^^^y^-zK methyl-(delta)- butyrolactone, the polyester 

Ix^^-drv' K//okVy^ from a diol and a dibasic acid, etc. are 

*sF&m&W&<OtfV=-— s 7'A' mentioned. 

; #!J^7'n7^ h In addition, a hydroxyl-containing liquid 

>\ *Ky $ — t^)^— h —7"f- polybutadiene, a polycarbonate diol, an acryl 

n 7 ^ h >\ v^— /i^i: — i^S polyol, etc. are mentioned. 

®^b£>*Ky jc^yvi'WW 

^y r/^v^^ *Hy#— # 
h r y y y 

[0014] [0014] 

~fc$kVM\Z.$o\,^X\$^ Wkfoft'k In this invention, the polyol compound liquid as 

iff $t 5f i^It It, m an organic solvent in which a plant component 

^CD/t? y 3r— /Hta- ^ L is dissolved can be used preferably. 

<fflV N <5^<!:;^~Ccf<5 0 -tit^/jfc The using ratio of a plant component and a 

#<!:5#y Mk&%H<Dfef%'W\ polyol compound is polyol compound 0-5000 

ftt#3$#l 0 Oli^l: weight-part to 100 weight-parts of plant 

ML, *K y /WtS-^fe 0 ~ 5 components, preferably it is 0 to 3000 

0 0 0 tt& #f * L < Ji 0 ~ weight-parts in ratio. 
3 0 0 0 5o 

[0015] [0015] 

^y^f yi/T^~ hcD^fflfiJ-^ The using ratio of a polyisocyanate is 10 to 

fi, W-^^t *° y Jr—Mk-k 1,000 weight-parts to 100 weight-parts of total 

^ <!: co-n^f+fi 1 0 0MM^\^M amounts of a plant component and a polyol 
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U 1 0-1, 0 0 0 £fi^ compound; 

#f * L < fi 1 0 — 900 ICM Preferably it is 10 to 900 weight-parts in ratio. 

<Dm&-?hZ> 0 3§#3fr£#3*§ When a foam is obtained, water is 0.1 to 20 

-givite, fitfefijc^ *°y;t— /v weight-parts to 100 weight-parts of total 

ikistysRTl-JJ VsT^—YO) amounts of a plant component, a polyol 

-off ml 0 OSS35(c^f tR compound, and a diisocyanate, preferably 0.5 

fiO. 1 — 2 0jifi£|3, #F ^ L to 10 weight-parts and a foaming agent are 

< it 0 . 5-10 Si:^ 0.001 to 0.5 weight-parts, preferably it is used at 

Mtt 0 . 0 0 1-0. 5 £*SflS % a ratio of 0.02 to 0.25 weight-parts. 
L< ttO. 0 2-0. 2 5 

[0016] [0016] 

^^^(C J;tUi\ ^^<?r LTzft According to this invention, when a polyol 

V t^/Hbo'lJ^ffl^fc^lc compound is used as a solvent, a polyurethane 

fi, fit^^c^ : 5 — 9 0 11% can be obtained comprising 

$SJ* L < ti 1 0 — 70 It% Plant component : 5 to 90 weight%, preferably 

xK y -ar—MY&m : 5 — 9 0 M 10 to 70 weight% 

a%, L < 1 0 — 7 Of Polyol compound : 5 to 90 weight%, preferably 

£%, jK y >f y W*- h 5 - 10 to 70 weight% 

9 0 Mm%, L < (3 1 0 - Polyisocyanate : 5 to 90 weight 0 /,, preferably 10 

7 0 Mm% b ft 5 *° y 7 ^ y to 70 weight% 

LT\ *X y /Hb-o Moreover, as a solvent, when using things other 

&9V<Dh<D&R\\t^Z>M'a\Z-\1£, than a polyol compound, plant component : 5 to 

: 5 — 9 0 Jifi 0 /cN U 90 weight%, preferably 10 to 70 weight% 

% L< fit 1 0 — 7 01111% s # Polyol compound : 0 to 90 weight%, preferably 

y /Wb-p-fe : 0 — 9 0 It 10to70weight% 

$f ^ L<fil0 — 70S The polyurethane which preferably consists of 

*%* ?K y -f y v-T^- h 5 - 10 to 70 weight% can be obtained. 

9 011%, b< fi 1 0- Generally, the weight ratio of the polyol 

7 0 It°/o <5 /K U <7 U y compound / plant component in a polyurethane 

Z. k&V% Z>o — I^^J is 0-20, and it is good to make it the range of 

\z.tt % $l"?ytp<D7#}) 0-10 preferably. 

#0-2 0, L< fitO-l 
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[0 0 17] [0017] 

[%W<D$)%;] [ADVANTAGE of the Invention] 

:fc!PJ<D/Ky !7l^^f4, ^© Since the polyurethane of this invention 

•fe^^ > f- t L"Cfll^^c^ft3)$ contains the biodegradable segment derived 

(D'ffiL^MQftM&rt- # * > V £*a from a plant component as the segment, it has 

fii-Z^bfrb, biodegradability. 

■ ~t%> t>CD"Cfo5 0 Tfc^lf^O/K y The polyurethane of this invention is used in 

y 4 /VA, $MW^ various forms, such as a film, a compact, fiber, a 

^I^^ 8^t$k foam, an adhesive, and an elastomer. 

b^-—^F(D&W&M\Z-$s\,^XFft Moreover, since the polyurethane of this 

V^fbti<5 0 ~£.tc s ^H^WxKy invention is manufactured using a low price 

!7 ^f±, ^M&W^E&frS- plant component, it has the advantage that the 

i £ /^tb, manufacturing cost is also cheap. 

[0018] [0018] 



[HM] [EXAMPLES] 

^.i^^M^MM^H^ X <9 £ £>" Next, an Example further demonstrates this 

KSMBteRBIi-fSo **5, invention in detail. 

Kio^^XTjk't^ltMAU'Ch In addition, the section shown below is weight 

<5o part. 

[0019] [0019] 

mMMl Example 1 

( = — f-) i 1 p art of this starch (cornstarch) and 1 part 

MbtfV xf y n — /u polyethyleneglycol (molecular weight 400) 

(SHF-fi 4 0 0) 1 g|3 SriPffc L were heated, and the solution was obtained. 

X&W.*'&tc 0 CcD^I^ l g l,z. Five drops of lauric acid dimethyl tin, 0.25g of 

/K^xf i/y^U^-/i/^4g water, and 0.25g of silicone group foam 
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Mtl, &t>ti1tffi&\z.g.M.-? ! 7 regulating agents could be added to the solution 
r> ]) yi^f;i/^X5E 7K which added 4g of polyethyleneglycol to 1g of 
0. 2 5 g Jk&is y 3 y^6i[3 this solution, and was obtained at room 
#J 0 . 2 5 g £ M x. X X < jf temperature, and it was agitated. 
IstCc, $P)};^;P-KMD I 2r 5g of crude MDI is added and it is further 
5 gtia*.xmWL. mmmiit. agitated. 

-?tc9$&X%&W$:W]t Lfc 0 ^ Churning was stopped when the foaming 

m>fiftmftLtz&, £(b\z± started. 

$c^£r— W&M b/c 0 ftCCO After the foaming advanced sufficiently, 
<£ 5(cLT#fczKy overnight neglect of the product was further 

^-Alcov^T, ^©I^SUrS: carried out. 

ffr$U -tiSriSlt^^^L Next, the test piece is created about the 
tc±im c PX 2 8 °C, MS. 8 0 % polyurethane foam which carried out in this way 
©UStlM^-e&gLfco ^ and was obtained. 

1 KjfrW.M3RXJU:(Dtt$&X(D This was left in the soil collected from the forest 
^©ili^^^^to in 28 degrees C and the air conditioned room of 

)kMt<DtM^ ifi/y^ 80 % of humidity. 

y ^— /i^irMD I/S^Ir)— ^# A neglect period and the weight percentage 
XUffiMlsfcfi]) V i/? y&ffl^^ reduction of the sample in the time are shown to 
fpia©W*S:ffofc 0 Table 1. 

^:C>^^:'b-g-t>-&T^ici~5o In addition, the same was examined using the 

polyurethane prepared on the same conditions 
from polyethyleneglycol and MDI for the 
comparison. 

The result is also joined and indicated to Table 
1. 

[* 1 ] [TABLE 1] 
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m m gd 






Jtttfl 


3 


2. 2 


0. 8 


6 


4. 2 


1. 9 


1 2 


6. 7 


3. 2 



Time period (weeks), weight decrease rate (this invention, comparison) 



©i^n^ 2 i^-r 0 



Example 2 

100 parts of molassess were dissolved in 400 
parts of polyethyleneglycol, and the solution 
was obtained. 

5g of this solution was made to react on the 
conditions of the same as having shown in 
Example 1, and the polyurethane foam was 
obtained. 

About the obtained foam, the biodegradable 
test was performed like Example 1 . 
The result is shown to Table 2. 



1*2] 



[TABLE 2] 



mm g§) 


<x> 


3 


2. 3 


6 


4. 5 


1 2 


7. 2 



Time period (weeks), weight decrease rate 
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MMffl 3 Example 3 

2K$3l^X, M^ooft In Example 2, except having used the 

9 l£ffife?ft<D7KS&&'a WlSttft hydroxyl-containing denatured object (waste oil 

("T?/v.£/v$3CDJ^?ft) Srffll^fc of a starch oil) of a vegetable oil instead of the 

Uft-Uffl^HtZ. LT/tfy V V# V molasses, the polyurethane foam was made 

7*— A&f^tK ^(DV^ — J* similarly and the biodegradability of the foam 

(D^M^m^tCo Z<DB% was investigated. 

£^ 3 ^tt:-^ 0 The result is shown to Table 3. 

[$t3] [TABLE 3] 



m gd 


2£M'>* (%) 


3 


1. 3 


6 


3. 3 


1 2 


5. 9 



Time period (weeks), weight decrease rate 
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